
The Ofice of Operations Research and Development (ReSD) is making major contributions to help the Federal 
Highway Administration (FHWA) meet its mobility, sa+ty, and security goals through completed or planned 
products and activities with the following strategies: 

Implementing an lntegrated Intelligent Transportation System (ITS) 
lnf rastructure 

Traffic Analysis Toolbox 
T h e  Traffic Analysis Toolbox is a set of documenrs [hat provide guid- 
ance o n  the role and use of rraffic analysis tools in transportation 

analyses. "Traffic analysis tools" is a collecrive rcrm used ro descr~be a 

variery of sofnvare-based analytical procedures and merhodologics 

rhar supporr differenr aspects of rraffic and transporrarion analyses. 

These include methodologies s i ~ h  as \kerch-planning, rravel demand 

modeling, rraffic signal optimization, and traffic simulation. 

Documents currently in the roolbox include Volume I :  7kffic. 
Analysis Tbo1.i Prrrnrr, Volume 11: Decisioil Sndpporr JLlrti~odi~/ogs f u r  

Srkcr i i~g Traffic Anait1sis Tooli, and \'olume 111: (;uideIiiza f i r  App() ixg  
Tia$c lWicvo.iimularion ,Modelitzg Sojho~zre. 

Adaptive Control Systems (ACS) 
Threr ACS software packages were developed in collaborarion wich rhc 
private sector to auromarically generate new signal timing plans to 

respond ro traffic f lo~v changes in real-rime. Prororype algorithms were 

evaluated in Tucson, A', and Searrle. WA. Development of an A(:S 

"Lire" architecrure, a reduced-scale version of A(:S rhar will support 

the needs of smaller and rural conimuniries, is alm ~lnder~v'iy. 

Advanced Transportation Controller and the 
Controller Interface Device (CID) 
This project developed [he next generarion of rrat'fic control hard- 

ware (Xlodel 20'0) that will supporr niulriple .idvanced transporta- 
rion applicarions. In coordination ~virh rhc Arnrrican Association of 
Srare Highway and Transporrarion Officials, chi. Sarional Electrical 

htanufacruring Association, and the lnstiture for Transporrarion 

Engineers, specifications for advanced rrcinsporr.~rion controller\. 

cabinets, and application program interfaces were coniplcted in 1-1' 
2000. T h e  CID was also developed ro enhance oprimizarion of nmv 

signal riminglphasing onsite and  is lx ing  drlivered through the 

p r i ~ a r e  secror 

Traffic Estimation and Prediction System (TrEPS) 
T h e  TrEPS software will provide the predictive informarion needed for 
proactive traffic conrrol and traveler informarion. 1YEI'S \vill hcilicare 

and enhance planning analysis, operational evaluation, and real-time 
advanced rransporrarion systems operation. Laboratory e ~ d u a t i o n  of 

the TrEPS proronpes bvas complered in hiarch 7000. Field experi- 

ments are undenva), and TrEI'S producrs will be available soon. 

Strategic Work Zone Analysis Tools (SWAT) 
The  SKIAT program is de~e lop ing  a \uite of four tools ro facilitare 

the analysis of \vork ronc srr.itegies to reduce delay ro the mororist, 

~ d e n r i h  v i ~ h l r  rnirigarion srrdtcgies. considcr the costs of various 

oprionb, m d  provide guidance on  esrablishing ~ v o r k  Lone perform- 

m c e - b a e d  concracrlng specifications. T h e  tirsr sofnvare tool, 

QuickZonr,  i \  a spre.~dshecr packdgr available to analyze the traffic 
impact\ of ivork zone?. QuickZonc also features partnerships ~ i r h  up 

to eight juridiction,. allowing them to c u r o m i r e  [he sotiware for 

local needs. 

Traffic Software Integrated System (TSIS) 
TSIS is '1 collection of software roois char a l l o ~ r  traffic engineers ro 

~ i m u l a r r  and evaluate the Impacts of .I ~vidi. range of operarional 

impro\,en~enrs to a nenvork of iieew~iYs and surhce streets rhrough 

oucpur measures m d  miniation. An mhansed  version of TSIS 

(version 5 . 1 ) .  ivirh a graphicdl inp~l r  editor, is available. 

Next Generation Traffic Simulation (NGSIM) 
Whrk on developing nc\v microscopic rraffic simulation modeling 

rechnologies hegan in FY 2000. 'I'his included a broad "Requesr for 

Inhrrn:irion" m d  stakeholder forilms to discuss both rechnical and 

nontechnical issues wirh developing rhcse new rechnologies. As a 
resulr, FHW1-I i, taking a nen role in \irnularion development as a 

in.~rker i;cilirator ro srimulare [he cornrnerc~al marker in an environ- 

nirnr o t  public-pril-are cnordindtion. N(;SIXI algorithm work is 
underwav. 

Traffic Management Tools-Handbooks 
W'ork to u p d ~ t c  a seriec of h.indhooks covering traffic derecrors. 
traffic signdl io~ i t ro l  S ~ S C C I T I \ ,  m d  f-;ce\vay nianagernenr is underway. 
These handhooks nil1 help tr.~ffii manager  and pracririoners use 
equipnirnr and other rcchnologles for efficient operarion otrraffic 

corridors m d  nenvorks. 
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Focusing on Weather, Security, and Lifesaving Technologies 

- 

Weather-Related Impacts on Ttaffic 
Operations Study 
Adverse wearher condirions can drciniaticaliy impacr rhe operarion and 

q u a l i y  of traffic flou: Wi rh  rhe advenr o f  advanced rrdtic rii,in.lge- 

nient sysrelns, rhere is an opporruniry to develop traffic rnmagenient 

irraregies char could minimize rlle negative wearher-relared inip.~cr\ on  

rraffic oper'~rions. T h e  objecribes of rhis srudy \\.ere ro idenrii;. ho\v 

wearher evenrs impact traffic operarions, assess rhe sensiriviry of\vcath- 

er-related rraffic paramerers in the  CORr ido r  SIhlul.irion ((:OKSILIl 

traffic microsimulation niodel, develop guidelines for using rlie (:OK 

SIhI  model ro accounr for [he i m p m s  of adverse \\earher coniiirions 

on  traftic operarions, and idenri+ gaps and  recommend furure rc.se.irch 

relared ro CORSIXI's abilin. to model wearher cvenrs. 

Cooperative Intersection Collision Avoidance 
Systems (CICAS) Initiative 
T h e  Cooperative Inrersecrion Collision Avoidance Systems ((:IChS) 

iniriarive is one  o f  nine inrelligent rransporrarion s)srerns (I'I'S) iniri.1- 

rives recenrly hunched  by rhe C.S.  Drparrnienr of Tr.insporr.lrioris 

(USDOT')  ITS hlanagemenr Council.  In parrnership wirh , l i~roi~iorive 

nianufacrurers and  Scare and  local LIOTs, rhe CICAS iniri'irive \vill 

arrenipr ro derermine rhe oprinial conibinarion of infratrucrure mci 

in-vehicle sysrenis needed ro address rhe full range c)f inrersection cr,isIi 

problems. T h e  CICAS iniriarive \vill integrate nvo r!ps of inrersec- 

[ion collision avoidance systems-inii-asrr~icr~~re-o~iiy and vehicle- 

based. Infrasrrucrure-only sysrerns use roadside sensors m d  processors 

to warn drivers of inrersecrion hazards by sending cririwl informarion 

via signals o r  signage along a ro,ld\vay V'ehicle-b.iscd sysrems \v .m  

driiers using sensors .ind proccuors housed wirhin rhe vehicle. 

I~ifr~istrucrure-vc11icIe cooperxive sysrerns. \vhich comprise [he bulk of 

rlie (:IC:AS Future research, u n i b  the nvo rypes of sysrerns to give driv- 

ers rlic hesr possible i n fo rm~r ion  IO help avoid ,I collision. T h e  iniria- 

tivc will culminate in a r r i e  ofcoorciinared field operational resrs. 

which \ \ i l l  l e d  ro ,in improved undersmnding by h i g h w q  users of rhe 

C:l(:;\S iniri.irive'\ s&ry benetirs. I i rhese  rears prove successful, rhe 

newr p h m  \vould be ro  supporr [he deploynienr o f  rhese sysrenis a t  ou r  

N,irion's mosr h . i ~ m i o ~ i s  inrcrsecrions and within the U.S. vehicle fleer. 

ITS Applications for Communications 
'Phis work provides p rop ran  supporr .ind ,1isist,1nce for developing 

\r.~iiii.~rds .init ,~n.iIyzing rhe . ~ p p l i c ~ r i o n  o f  Iledicared Shorr-Range 

(:omrnunic~irioii (LISKC) on  the  5 . 0  G H r  frequency band ro 

support  t r , i n \p r r '~ r ion  s.ifety m d  rnohiliry initiatives. Th i s  et'fort 

includes pos\iblc uses of lISK(: ro supporr veilicle-to-infrasrrucrure 

co~~ i i i i~ i~ l i c .~ r i c>ns  ro cn.iblc cnh,inced inrersecrion collision  voidance 

sysrenis .ind orhei- cooper,lrive sde ry  m d  mobility services. 

Road Weather Management Program 
'Phis e f h r r  will develop .I hinirion,ll prororype winter-wearher 

Xl;~inren.ince I k i i i o n  Supporr System (1ZIL)SS) ro improve informa- 

[ion sysrenis .ind proviilr rools to help nia inrenmce managers make 

herrer high\v,iy operarions deci\ions. Using [he XfIISS, rhese n u n -  

.igers \vill be ,h lc  to oprr'ire m d  m a i n r i n  [he highway system berrer 

m d  \virli g r c ~ r c r  cfficicncy under  xiverse ~vearher  conditions. A 

prororype \IDS.\ h.15 heen rele,lsed ro the private secror for furrher 

cievelopnienr, 

Developing and Implementing a Reliable Nationwide Differential Global 
Positioning System (NDGPS) 

Base Stations for NDGPS 
This  project is converring ~ i g n a l  srations rransferred from rhr  U.S. 

Deparrmenr  of Defense inro base stations for rhe NDGI'S. Ir p r ~ -  

vides additional coverage a n d  increased posirion locarion accuracy for 

vehicle-based m d  sur ionary N D G P S  receivers. KDGI'S is .In i ~ n p o r -  

ranr enabling rechnology rhdr provides accurare locarion inforni,irion 

for ITS  applicarions such as rransir deer management ,  in-vehicle 

navigarion, o r  a ~ ~ r o m a r e d  collision noritic'lrion systems. Sevenry 

percenr o f  rhe Ndtion is currently covered by N I I G P S  rh,ir provides 

1 - to 3-meter accuracy 

High-Accuracy NDGPS 
' livo NLlGI'S sr'itions are br ing insrrurnenrsd and  resred ro explore 

rhc potential for e \ w  higher accuracies in the  range o f  10 ro 

30 cenrimcters. 

US. Department of Transportation 
Federal Highway Administration 


